OCT4, NANOG, SOX17 and CXCR4 in PHHs and HLCs at different time points (D0, D4, D12, D20). Data was normalized for expression of ribosomal protein lysine 19 (RPL19). N=3 independent differentiations. N=4 donors for PHHs. Significance was calculated as compared to PHH 0h by unpaired two-tailed Student's t-test. (B) Representative FACS plots for AAT, overlying isotype (gray) and AAT staining (blue) Quantification. N=4 independent differentiations. (c) Expression of HKII, PKM2, PKL, G6PC, FBP1 and PEPCK in PHHs and differentiating HLCs at different time points (D0, D4, D12, D20). N=3 independent differentiations. N=4 donors for PHHs. Significance is calculated as compared to PHH 0h by unpaired two-tailed Student's t-test. (D) Immunostaining for CYP3A4 in PHH 12h and PHH 72h. representative image of plating of 2 donors of PHHs. (E) Relative expression of ALB, CYP3A4, AAT, HKII, PKM2, G6PC and PEPCK in PHH 12h, -36h, and -72h compared to PHH 0h. N=3 independent differentiations. N=4 donors for PHHs. Significance is calculated as compared to PHH 0h by unpaired two-tailed Student's t-test. * p < 0.05, * * p < 0.01, * * * p < 0.001. Data in all panels represents mean ± standard error of mean (SEM) with P-values indicated when significant. Source data are provided as a Source Data file. GATA4 in PHH 0h and HLCs at different time points (D0, D4, D12, D20). Data was normalized for expression of ribosomal protein lysine 19 (RPL19). N=3 independent differentiations. N=4 donors for PHHs. Significance is calculated as compared to PHH 0h by unpaired two-tailed Student's t-test. (B) PCR genotyping for presence of the exchangeable RMCE cassette (5'JA RMCE cassette) and of the integrated overexpression cassettes (5'JA RMCE donor) for the basic RMCE H9 cell line (GTV36,10) and the generated RMCE lines (HC3X, PGC1A and HC6X). One repeat. (C) FACS analysis demonstrating that following RMCE, the GFP cassette in the initial FRT-GFP.HYG/TK-FRT line in the AAVS1 locus was eliminated: GFP signal for GTV36.10, HC3X, PGC1A and HC6X. One repeat. (D) FACS analysis for tdT signal in HLC D20 following RMCE with a tdT cassette and addition of 5µg/ml doxycycline from D4 to D20 (DOX) compared with HLC D20-tdT without doxycycline administration. Representative plot for 3 repeats. (E) Relative expression of genes involved in glycolysis and gluconeogenesis In HLC D20 and HC3X D20 when compared to PHH 0h. Data was normalized for expression of ribosomal protein lysine 19 (RPL19). N=3 independent differentiations. N=3 donors for PHHs. Significance is calculated as compared to HLC D20 by unpaired two-tailed Student's t-test. Data in all panels represents mean ± standard error of mean (SEM) with P-values indicated when significant. Source data are provided as a Source Data file. Amino Acid LDM (mg/l) AA1 (mg/l) AA2 (mg/l) AA3 (mg/l) AA3+GLY mg/l) glucose, glutamine or pyruvate contribution to pyruvate, lactate, alpha-ketoglutarate (AKG) and succinate in HC3X D20 cultured in medium supplemented with AA3 supplement with glucose (AA3+GLLC) and AA3 supplement without glucose (AA3-GLC). The non-labeled fraction was designated as unlabeled. N=3 independent differentiations. (B) and (C) Concentration of AAs found in mouse liver interstitial fluid, mouse serum, and in the different media used. Intensity of color correlates with concentrations. X signifies undetectable values. N= 5 mice for IF and N= 13 mice for serum measurements. (D) Amino acid uptake rates for glycine (GLY), aspartate (ASP), serine (SER), proline (PRO), alanine (ALA), leucine (LEU), isoleucine (iLEU) and valine (VAL) in HLC D20 and HC3X D20 cultured in LDM medium and LDM medium with AA3 supplementation (AA3), compared to PHH 12h cultured in WE medium (stippled line). N=3 independent differentiations, N=3 donors for PHHs. Significance is calculated by unpaired two-tailed Student's t-test by comparing against PHH 12h. * * p < 0.01, * * * p < 0.001. (E) Urea secretion rates for HLC and HC3X D20 progeny cultured in LDM medium and LDM medium with AA3 supplementation (AA3) compared to PHH 12h cultured in William's E medium. N=3 independent differentiations, N=3 donors for PHHs. Significance is calculated by unpaired two-tailed Student's t-test compared with PHH 12h. Data in all panels represents mean ± standard error of mean (SEM) with P-values indicated when significant. Source data are provided as a Source Data file. Significance is calculated by comparing to CTL by unpaired two tailed Student's t-test. (E) Activity measurements of the different mitochondrial complexes (CI, CII, CIII, and CIV) and for the mitochondrial enzyme citrate synthase (CS) in HepG2 grown with or without AAGLY supplementation for 7 days. N=3 independent differentiations. Significance is calculated by comparing to CTL by paired two tailed Student's t-test. * p < 0.05 (F) Heatmap representing mean expression levels for transgenes, and genes linked to the PGC-1α pathway in PHHs, HLCs and iPGC1A or HC6X cells. N=3 independent differentiations. (G) Staining for the mitochondrial subunit TOMM20 and analysis of cell size and normalized TOMM20 intensity for HC6X D20 grown with or without AAGLY supplementation. Representative pictures. N=mean of 10 random images from 5 differentiations. Significance is calculated by comparing to CTL by unpaired two tailed Student's t-test. (H) LISA analysis identifying top TFs responsible for the difference between HC6X AAGLY D40 and HC6X AAGLY D40 with removal of doxycycline between D30 and D40. Data in all panels represents mean ± standard error of mean (SEM) with P-values indicated when significant. Source data are provided as a Source Data file. Figure  1B . This representative schema describes the gating for PSC-derived HLC cells stained with an antibody for AAT. Cells were fixed, permeabilized and stained according to the description in the material and methods. In order to evaluate % of AAT positivity, we first gated on the main population in a FSC-A/ SSC-A plot as shown in A. During this step we excluded the FSC-A low/ SSC-low population. The same gating was used for all samples. Next, we separated negative and positive cells based on an isotype staining as shown in B. We then analyzed the AAT-stained samples as shown in C. 
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